We have previously isolated cells with perivascular characteristics, as they express pericyte-specific markers, produce and secrete extracellular matrix proteins and stimulate angiogenic processes in vivo (Brachvogel et al., 2005 and . These cells were used to establish a co-culture system with human umbilical vein endothelial cells and study critical steps in neoangiogenesis upon interaction of the two cell types in a three-dimensional microenvironment (Pitzler et al., 2016; Zhou et al., 2016) .
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The co-cultures showed a superior activity to promote the formation endothelial tube formation and stabilization by perivascular cell recruitment and basement membrane formation. The culture system allows to monitor migration and interaction of vascular cells by time-lapse microscopy and to study the deposition of basement membrane protein by immunofluorescence analysis. To quantify and isolate endothelial and perivascular cells from co-cultures immunomagnetic or flow cytometry sorting approaches can be used and cell type-specific global changes in mRNA and miRNA expression can be analyzed by subjecting isolated RNA from the separated cell populations to microarray analysis or RNA sequencing. Moreover, the effects of anti-and pro-angiogenic substances on endothelial-perivascular cell interaction can be analyzed in vitro. Hence, the three-dimensional culture protocol allows to study cellular, biochemical and transcriptional events during neoangiogenesis and to characterize the pro-and anti-angiogenetic effects of molecules on endothelial perivascular cell interaction ex vivo. 2. Carefully isolate the brain from 4-6 months old AnxA5-LacZ mice. Dissect the meninges under a stereomicroscope and transfer them into a 15 ml tube with 5% FCS-PBS on ice. Collect several meninges and then centrifuge the sample for five min at 400 x g at 4 °C.
Materials and Reagents

15 ml tubes (Greiner Bio
3. Aspirate supernatant and dissolve pellet in 1.5-3.0 ml of 0.4% collagenase type II. Incubate sample for 60 min at 37 °C slightly shaking. Subsequently, centrifuge digested tissue for five min at 400 x g at room temperature.
www.bio-protocol.org/e2247 5. Resuspend cell pellet in 5% FCS-PBS and filter cell suspension through a 100 μm cell strainer.
After that, centrifuge cell suspension for 5 min at 400 x g at room temperature. 2. Detach HUVECs and PVCs as described (see step A3) and collect cells in 15 ml tubes.
Determine cell number using a hemocytometer, then centrifuge cells for 5 min at 400 x g at RT. 
Data analysis
